T he length of stay among inpatients in the United States has decreased dramatically as prospective payment reimbursement mechanisms have created incentives to limit the length of hospitalizations. 1 However, anecdotal evidence still suggests that a substantial proportion of hospital days are devoted to nonacute care that could be delivered outside of an inpatient setting. These unnecessary days of hospitalization may undermine current efforts to improve quality of care because hospitalized patients are exposed to risks of iatrogenic complications that may result in substantial morbidity and mortality, 2 including infections, deconditioning, falls, and deep venous thrombosis. Additionally, unnecessary days may amplify economic pressures to curtail the amount of inpatient care overall, regardless of its necessity. The costs of health care in the United States in 2002 were over $1 trillion, represent approximately 14% of the U.S. gross domestic product, and are estimated to increase to 18% over the next 10 years. 3 Because hospital care is the largest segment of annual health care spending in the United States, 3 it is likely that these economic pressures will only increase in the future. Despite the importance of identifying and mitigating the factors that unnecessarily prolong length of stay, only one report (Selker et al.) has characterized these barriers for general medicine inpatients. 4 This retrospective survey was based on data collected in the mid-1980s, when hospital stays were far longer and modes of inpatient care were not greatly influenced by current prospective payment incentives. This report employed an innovative and thorough taxonomy of delays in medical care, and found that approximately one sixth of all hospital days were medically unnecessary. As a quality improvement (QI) initiative, we sought to adapt the conceptual framework of Selker et al. to current modes of inpatient care, using it to characterize and quantify the delays that unnecessarily prolonged hospitalizations at our institution.
METHODS
We prospectively gathered data describing the medical and nonmedical delays that postponed discharge at our universityaffiliated tertiary care hospital. Our investigation involved all inpatients on all 8 general medicine teams that were cared for by medical house staff. Four of the house staff teams employed a hospitalist model of inpatient care in which all patients were cared for by the same attending physician. The remaining 4 teams employed a traditional model of care in which patients were cared for by separate attending physicians.
Data Collection
The investigators maintained patient rosters for each of the house staff teams, and these were updated daily. Every day, 1 or more members of the investigation team met with each of the 8 senior residents. On weekdays, senior residents were met after their daily educational case-study session (morning report). On weekends, a single member of the study team contacted each senior resident while they were working on the ward. If the senior resident assigned to a particular team was not in the hospital, the senior resident covering for that team was interviewed. The first day that the survey was employed was timed to coincide with the first day that a new group of senior residents began their rotation on the general medicine wards. A 30-minute tutorial session was provided, during which the QI initiative was explained, the survey tool was introduced, and a series of sample patient scenarios were given. The investigation team then ''walked through'' sample patient scenarios with senior residents on an individual basis to ensure comprehension.
Survey Instrument
We developed a survey tool to detect, quantify, and characterize delays that unnecessarily prolonged hospitalization. Although this tool was based on the conceptual framework of Selker et al., it was sufficiently different from that instrument to require pilot testing and subsequent modification. 4 
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Determining Whether a Delay Occurred. The first page of the survey was designed to determine whether a delay occurred that unnecessarily prolonged hospitalization (Fig. 1) . It initially asks about the clinical stability of each patient who was not discharged on the previous day. Clinical status was considered to be compatible with discharge if the patient either 1) had no symptoms, signs, or likely diagnoses that placed the patient at high risk for immediate morbidity or mortality, or 2) had 1 or more of these risks but there was no anticipated risk reduction from hospitalization (e.g., a patient with terminal cancer who was made ''comfort measures only''). If a patient's clinical status was compatible with discharge but discharge did not occur, there was potentially a delay in services that prolonged hospitalization. The instrument then Figure 1 . Survey instrument for detecting delays that unnecessarily prolonged hospitalizations by at least 1 day. The first page queries whether a delay occurred, and if so, whether it occurred at a time of possible discharge (coded A-No D/C for nonmedical causes and B-No D/C for medical causes), prior to a time of possible discharge (coded C-Delay), or not at all (coded C-No Delay). The second page was designed to categorize the factors that may have contributed to the delay. The instrument was administered separately for every patientday (i.e., if a patient was in the hospital for 4 days, his care would have been surveyed 4 separate times).
inquired about whether there was a medical reason for this delay (e.g., 55-year-old male with episodic chest pain and shortness of breath prior to admission, no symptoms in hospital, awaiting stress test). If the answer to this question was affirmative, the delay was attributed to a postponement of medical services. If the answer to this question was negative, and there was no other apparent medical reason for the delay, it was attributed to a postponement of nonmedical services.
If a patient's clinical status was not compatible with discharge, the instrument then inquired as to whether there was a delay in an intervention that was likely to stabilize the patient (e.g., 71-year-old female with hip fracture cleared for surgery and awaiting surgical repair). We sought to capture these types of delays even though they did not occur at the point of discharge because they may have prolonged hospitalizations by postponing all subsequent events in the stream of care, including the time of discharge.
We instructed the respondents to code conservatively, so that if there was uncertainty about whether a delay was responsible for unnecessary prolongation of length of stay, it was not considered to be responsible. Finally, a postponement in a needed service was only considered a delay if it was ordered at FIGURE 2. Distribution of unnecessary hospital days. Causes are divided into medical and nonmedical groupings. Each number that follows a cause refers to the number of patient-days that were judged attributable to that cause. Six of the days could not be categorized. Pt, patient; PM&R, physical medicine and rehabilitation; MRSA, methicillin-resistant Staphylococcus aureus; VRE, vancomycin-resistant enterococcus; C Diff, clostridium difficile; SW, social work; ABX, antibiotics. least 1 calendar day prior to the day in question (for services requiring overnight preparation, such as surgical procedures or colonoscopies) or if it was ordered by 2 PM of the day in question (for services that did not require extensive preparation, such as parenteral IV catheter [PICC] line placement).
Categorizing Delays. The second page of the survey was only completed if a delay was detected. This section gathered additional information that permitted us to partition care delays in care into 6 mutually exclusive categories using the taxonomy based on Selker et al. Possible medical delays were 1) diagnostic test performance (e.g., stress test, magnetic resonance [MRI], endoscopic retrograde cholangiopancreatography [ERCP], Doppler), 2) diagnostic test interpretation, 3) procedure (e.g., surgery, thoracentesis, ERCP, dialysis), and 4) consultation. Possible nonmedical delays were 5) discharge planning (e.g., arranging transportation), and 6) discharge destination unavailable (e.g., lack of nursing facility beds).
We excluded 3 of the categories in the taxonomy of Selker et al. because they are rarely applicable to current modes of inpatient care. First, we excluded the category of delays due to house staff education or awaiting the start of a research protocol, because under prevailing financial pressures at the current time, patients are seldom retained in the hospital solely for the purpose of education. Second, we excluded the category of delays due to ''physician responsibility,'' which included ''political'' admissions and patients retained for convenience. Last, we excluded the category of delays related to patient indecision or refusal of a procedure, because these decisions are the right of the patient, and are overall outside the control of the physician. In addition to determining whether delays led to untimely postponements of discharge and to categorizing them, the second part of the survey also gathered more detailed information about the environment in which selected types of care delays occurred, including subcategories of 1) concern about followup by the health system, 2) concern about follow-up compliance by the patient, 3) convenience of having the patient in the hospital in order to obtain a medical intervention that could be done on an outpatient basis, or 4) demand or expectation by patient or family.
Associations of Delays with Other Factors. We tested two prespecified hypotheses: 1) there would be a greater proportion of unnecessary hospital days on weekends compared to weekdays, and 2) there would be more delays when the hospital census was higher. These hypotheses were based on anecdotal evidence at our institution suggesting that significant delays in care were more common at these times.
We also hoped to test the hypothesis that the hospitalist model of care would decrease the likelihood of unnecessary days compared to the traditional model of care. However, restrictions on the maximum numbers of admissions to on-call teams resulted in some patients with nonhospitalist attending physicians being assigned to hospitalist house staff teams, and vice versa. Because this overflow was not tracked prospectively and may have been unbalanced, we were unable to compare the frequency of delays for hospitalist versus nonhospitalist models of inpatient care.
Statistical Methods
The w 2 test was used to compare the proportion of unnecessary days on weekend days versus weekdays. A univariate linear regression model was used to determine whether the proportion of unnecessary hospital days attributable to delays in care (dependent variable) was associated with the proportion of beds filled (independent variable).
RESULTS
We collected information describing the delays in care that prolonged hospitalizations for all patients admitted to general medicine services over a consecutive period. Surveys were completed on 97.6% (2,762) of the 2,831 patient-days that were eligible for evaluation. We identified a total of 373 patient-days that were judged unnecessary for acute inpatient care and were attributable to delays in needed services (13.5% of all hospital days). Of this total, 63% (232 patient-days) involving 89 patients were due to nonmedical causes, and 37% (135 patientdays) involving 62 patients were due to medical causes. The breakdown of unnecessary days is shown in Fig. 2 . Among the 1,001 days accrued by patients that had clinical stability compatible with discharge, 322 (32.2%) were not discharged on that day. Of the 151 patients who had delays, 64 (42%) experienced only 1 unnecessary day. The hospital's average daily occupancy rate during this period was 90.1%. The average length of stay for a medical admission at this hospital was 5.5 days.
Nonmedical Delays
Of the 232 unnecessary patient-days that were judged to be attributable to nonmedical delays, the vast majority (N =180, 84%) were due to difficulty finding a bed in a skilled nursing facility. Of this group, 50 were due to a nonavailability of any bed at a facility within the geographic region, and 40 were due to patient or family requesting a specific facility. The remaining 90 patient-days were attributable to unavailability of isolation beds required by infections with resistant organisms (20), delays in insurance approval (38), delays imposed by an outside agency (29), or other patient special needs (3). The 52 patient-days unrelated to finding a bed in a skilled nursing facility were attributable to delays in discharge planning. This group included lack of communication with family (22), family or patient refusal to be discharged (12) , problems with transport (6), house staff or social worker delay (6), delay by a physical medicine and rehabilitation team approving specific placement (4), delay in patient education (1), and no reason identified (1).
Medical Delays
Of the 135 unnecessary patient-days that were judged to be attributable to medical delays, 73 (54%) were due to delays in procedures, 28 (21%) were due to delays in test performance, 15 (11%) were due to delays in consultations, 13 (10%) were due to delays in test interpretation, and 6 (4%) were attributable to other causes. The majority of these delays (67%) occurred among patients with clinical stability compatible with discharge. The types of delayed procedures that most frequently caused unnecessary patient-days were surgeries (27), stress testing (14) , ERCP (8), PICC line placements (8) , cardiac catheterizations (6), and lower extremity Doppler exam (6) . Particular subspecialties accounted for disproportionate shares of the delays, as shown in Table 1 . Of the 135 patientdays, 34 were incurred by surgical services (25.2%), 29 by radiology (21.5%), 24 by cardiology (17.8%), and 16 by gastroenterology (11.9%).
Association of Delays with Day of Week and Hospital Census. Delays occurred more frequently on weekend days (17.1%) than weekdays (12.6%), a risk ratio (RR) of 1.36 (P =.01). The weekend predominance was more pronounced for medical delays (RR, 1.49; P =.02) than for nonmedical delays (RR, 1.08; P =.40). Weekend delays were more common on Sundays (20.3% of patient-days) than Saturdays (13.6% of patient-days). Among weekdays, delays were most common on Mondays (15.9%). No relationship of delay frequency with hospital census was apparent (P =.105).
Timing of Delays
Only 17 patient-days judged to be unnecessary (4.6% of the total) occurred on the first hospital day. The highest number (42 patient-days) occurred on the second hospital day (11.2% of total). High proportions also occurred on the third and fourth hospital days (10.7% and 10.4% of total, respectively), after which there was a more rapid decline (Fig. 3) . The ninth hospital day was the last day with substantial (45% of total) numbers of unnecessary patient-days.
DISCUSSION
Our QI investigation found that 13.5% of all hospital days were judged unnecessary for acute inpatient care and occurred only because of delays in needed services. Of these unnecessary hospital days, the majority (63.2% of unnecessary days, and 8.5% of hospital days overall) were attributable to either delays in discharge planning or placement in a skilled facility. A substantial minority (36.8% of unnecessary days, and 5.0% of days overall) were due to delays in medical care including test performance, test interpretation, procedures, and consultations.
It is interesting to note that although hospital lengths of stay have decreased markedly in the past 20 years, and were 60% longer in the study of Selker et al. than in ours, the proportion of hospital days judged unnecessary for acute inpatient care may have changed comparatively little. Selker et al. 4 found that similar proportions of days were unnecessary for acute inpatient care (15.1% using the delay categories in the current study, and 16.6% using all the delay categories in their instrument). Additionally, there may have been little change in the proportion of unnecessary days resulting from nonmedical delays (63% vs 59%, current study versus Selker et al., respectively), and in the proportion of nonmedical delays that result from difficulty finding nursing home placement (84% versus 84%, current study vs Selker et al., respectively). One possible interpretation of this similarity is that while changing economic incentives have increased the pressure to overcome barriers to timely discharges, there has been little systematic effort to remediate the root causes of these barriers (i.e., limited access to diagnostic tests on weekends, limited efforts to establish an efficient clearinghouse to match patient needs with nursing facility bed availability), and therefore most persist, albeit in ameliorated form.
Although Selker et al. and the present study are the only two published reports quantifying and categorizing delays for general medicine inpatients, other reports have quantified delays in care for nonmedical services, or have sought to determine the proportion of hospital days that were ''inappropriate,'' regardless of whether these resulted from delays in care. Brasel et al. 5 sought to identify discharge delays among surgical trauma patients, and 6.7% of hospital days overall were attributable to delays in discharge planning, a result generally consistent with our result of 8.5%. There have been utilization review studies over the past 20 years using disparate tools, [6] [7] [8] [9] many of which are proprietary and most of which are designed for retrospective assessment. The Appropriateness Evaluation Protocol (AEP), which was first described by Gertman and Restuccia in 1981, 8 has been the most frequently used of such tools. In 1994, Baigelman et al. 9 performed a prospective study on medical patients that used the AEP criteria to determine ''inappropriate'' days. This study determined that 49.7% of total days were inappropriate, 20% of these days (9.9% overall) were caused by problems in discharge planning or awaiting placement, and it attributed between 60% and 70% of unnecessary days to physician decision. In a more recent review article, McDonagh et al. 10 found that inappropriate days for a general adult medical population using the retrospective tools have ranged from 5.5% to 62% of all hospital days. The motivation for our QI initiative was to identify causes for unnecessary inpatient-days that would be amenable to improvement. We identified 2 main care processes at our hospital as candidates for potential improvement. First, nearly half of all unnecessary inpatient-days were attributable to delays in the achievement of placement in a skilled facility, and more than half of all unnecessary days occurred after the fourth hospital day. This suggests that our discharge planners have sufficient time to anticipate and address barriers to nursing facility placement before these barriers act to postpone the time of discharge. Therefore, we are working to streamline the care management process by matching specific patient needs with available beds earlier in the course of hospitalization, as well as working to partner with area facilities to increase overall bed availability in the region. These efforts will build upon care processes that were motivated by utilization review studies and are now commonplace, including case management teams, 11 discharge planning systems, 12, 13 and hospitalist physicians. [14] [15] [16] Our hospital has utilized case managers for several years, and already employs a hospitalist program, suggesting that these processes of care must be supplemented by new measures if the aim is to further decrease the number of unnecessary hospital days. Second, nearly one fourth of unnecessary inpatient-days (24% overall, 88 patient-days) involved an inability to access medical services on a weekend day (Saturday or Sunday), when surgical and procedural services staffs are lean. In addition, the demand for services that accumulated over the weekend was sufficiently high to saturate weekday service capacities, as evidenced by the unusually large number of delays on Mondays compared to other weekdays. Because of these results, we are working with the hospital administration to increase service availability at these times. There are data from other institutions also suggesting that delays in medical care during weekends are an important factor impacting care processes. Varnava et al., 17 in a study of 2,541 patients with acute myocardial infarction admitted to the coronary care unit, found that day of the week had a significant effect on length of stay. In this study, discharges occurred most often on a Friday (P =.006) and least often over the weekend (P =.001).
Limitations
Our investigation has several limitations. It was performed at a university-affiliated tertiary care hospital and therefore results may not be generalizable to other settings. It was performed over a brief time period, and therefore secular trends that vary over a calendar year may not be reflected in the results. Also, it is likely that we underestimated the actual number of unnecessary hospital days, because we only detected those attributable to delays, and the design of our survey excluded from consideration those delays that were attributable to the primary team. Some imprecision may have been introduced by relying on the judgment of medical trainees rather than attending physicians. Last, the reliability and validity of the instrument used to categorize delays in care has not been established. However, our investigation remains the only prospective study of delays in care among general medicine inpatients, and the only one that has been conducted in the current era of inpatient care.
